We conducted a study of the 2 year cumulative incidence of trunk abnormalities in a cohort of 3,07111 year old children (1,621 boys, 1,450 girls). The following data were recorded: height, weight, signs of puberty and menarche. Trunk abnormality was assessed in the erect child (asymmetry of shoulders and waistline, imbalance of the trunk, scoliosis, lordosis, kyphosis, swayback and flexibility) and by the forward bending test (FBT) (rib hump or lumbar prominence, persisting scoliosis, kyphosis and deviant lateral aspect). A normal FBT both at baseline and at follow-up was found In 84% of the boys and in 79% of the girls. The 2 year cumulative incidence of an abnormal FBT was 10% in boys and 13% in girls.
T. runk abnormalities in children, such as scoliosis and kyphosis, have been widely studied. School screening programmes for scoliosis have provided insight into the prevalence and incidence and the natural history. However, in many studies prevalence and incidence data are mixed. Prevalence refers to the number of individuals with the disease existing at any time as a proportion of the number exposed to that risk. The cumulative incidence provides a good estimate of the risk of developing the disease during a specified period of time. In addition, methods of diagnosing trunk abnormalities are different in the various studies. Some are based on full clinical examination by physicians, others only on the forward bending test (1 min test) by school nurses or trained laymen. There is no consensus about the most appropriate age for scoliosis screening. In many countries 10-16 year old children are screened annually. In Rotterdam, The Netherlands, no specific screening programme for scoliosis is performed, but all school children are invited for full medical examination by school physicians at the age of 11 years and in the second grade of secondary education (age 13-14 years). We conducted a prospective follow-up study of trunk abnormalities in a cohort of 11 year old children to obtain prevalence and 2 year cumulative incidence data. The results of the prevalence study in 11 year old children have already been described. We now report the 2-year cumulative incidence of trunk abnormalities in the same cohort.
METHODS

Subjects
The study was embedded in the regular medical examination of the second grade of secondary school, between September 1986 and July 1987. All school children in Rotterdam, born in 1973, who had participated in the prevalence study (1984/1985) were eligible for follow-up. Of the approximately 6,000 second grade students, 4,663 children were born in 1973. In 3,071 children, data of baseline examination were present, that is 62% of the initial study group of 4,915 children. Mean age at followup was 13 years and 7 months and 53% of the children were male. A number of the eligible children were examined later than August 1987 and were considered as lost to follow-up in the present study. Reasons for lost to follow-up were moving home or going to a school outside Rotterdam or not responding to the invitation for the optional examination twice. There was no difference in baseline characteristics between the follow-up and lost to follow-up groups (detailed information on request). An abnormal FBT at baseline examination was noted in 252 (8%) of the children; in more than half of these, the FBT was normal at follow-up examination.
Measurements
Although the school physicians were experienced in the physical examination of the trunk, including the forward bending test as being part of the regular examination, they received oral, audiovisual and written training and demonstration of patients prior to the study to guarantee standardization of measurements. All the family physicians and orthopaedic surgeons in Rotterdam were informed. The following measurements were the objectives of the study: height in centimetres and weight in 0.1 kg. Physical maturity was ascertained by assessing testis development in boys, breast development and menarche in girls, pubic hair development and onset of the rapid growth spurt in both sexes. Grading was performed according to Tanner. 2 First, pelvic tilt was looked for and leg length inequality was corrected by placing 1 or more boards of 0.5 cm under the short leg until horizontal symmetry of the iliac crests and posterior iliac spines was obtained. The correction was noted in centimetres. After correction, the standing child was observed from the front and the back for any obvious deformities such as asymmetry of the shoulders, scapulae and waistline. The balance of the thorax over the pelvis was assessed with a plumbline. Flexibility of the spine was examined in flexion, extension and sidebending. The standing child was viewed from the side for areas of hyper-or hypolordosis and hyper-or hypokyphosis. Trunk asymmetries and abnormal curvatures in the median plane in the upright position were recorded as eidier absent or present, according to the proposed limits for structural trunk asymmetries by Vercauteren et al. The forward bending test was performed, with the child standing with knees straight and feet together, bending at the waist with arms hanging and palms together. The back was viewed from the child's head and both sides were compared for symmetry from die upper thoracic area to the lumbosacral area. The spine was also viewed from die side in the forward bending position to evaluate the contour of die back for kyphotic angulation. Flexibility of hyperkyphosis was also tested by prone hyperextension. Flexibility of lordosis was shown in die FBT and also widi die child bending in a knee-chest position. The following 4 components of the FBT were listed as eidier absent or present.
• Rib humps and lumbar prominences as signs of vertebral rotation. A rib hump is not always associated widi a scoliosis in upright position.
• Persistence of die standing scoliosis, in order to discriminate between postural and structural scoliosis. It will usually be associated with a rib hump or lumbar prominence.
• Correctability of the kyphosis, in order to discriminate between postural and structural kyphosis.
• Deviant lateral aspect. We considered a FBT as abnormal if at least 1 of die 4 components was present.
Children with distinct trunk abnormalities who needed further assessment were referred to die family physician and/or orthopaedic surgeon. Children with lesser trunk abnormalities were not referred; diey were re-examined by die school physician 6-12 months later.
Data analysis
Prevalence of andiropometrical measurements was calculated. Analysis of die 2 year cumulative incidence of trunk abnormalities was based on 2,819 children free of trunk abnormalities at baseline examination; 252 subjects wirli trunk abnormalities at baseline examination were excluded. The 2 year cumulative incidence was calculated for each trunk abnormality separately, as well as for a positive FBT.
RESULTS
Andiropometrical data of baseline and follow-up examinations are given in table 1. Table 2 shows prevalence of clinical findings at baseline and 2 years later. Table 3 shows die 2 year cumulative incidence of trunk abnormalities and of abnormal FBT. Scoliosis in upright position was found in 84 (5.6%) of the boys and 80 (6.1%) of die girls and did not disappear on forward bending in 36 (2.4%) and 46 (3.5%) respectively. A rib hump or lumbar prominence was found in 107 (7.1%) of the boys and 127 (9.7%) of die girls. An abnormal FBT was found in 152 (10.1%) and 170 (13.0%) respectively.
DISCUSSION
In our prospective follow-up study, embedded in die current school health care programme, 62% of die initial cohort of 11 year old children were examined for follow-up. In regard to baseline characteristics, diere was no differ- Table 1 ential lost to follow-up. Compared to the 1980 biometrical survey, 4 the mean height and weight of boys were nearly the same while girls were heavier and slightly shorter. The principal finding of our study is that the cumulative incidence and thereby the absolute risk for trunk abnormalities is 11%. Most studies of adolescent idiopathic scoliosis are based on annual screening programmes in 10-15 year old children and data concern mostly prevalence, not cumulative incidence. Our survey was conducted in 1 birth cohort. All children were examined twice: i) in a pre-puberty or early puberty phase at age 11 years and ii) in a puberty phase at age 13 years. Prevalences Table 2 Prevalence (%) of trunk abnormalities at baseline (age 11 years) and at 2 year follow-up (age 13 yean) 11.4
at ages 11 and 13 years in our study were similar to prevalences of 10-20% of the first tier of scoliosis screening programmes and the prevalence increased witli age. 5 " 7 However, we found that the prevalence in the examination at age 13 years mainly consisted of the 2 year cumulative incidence. Chan et al. 8 found in retrospect that 21 out of 49 scoliosis patients had been symmetric at an earlier screening.
As in most studies, we used an abnormal FBT as an alerting sign for a structural deformity. Many children with an abnormal FBT will have mild and non-progressive or resolving scoliosis, but some children will have curves that progress. It is impossible to separate progressive from non-progressive scoliosis on the basis of one clinical examination; physical growth and maturation has also to be considered. Regression of scoliosis has been described by various authors. 5 ' 9 ' 10 In their groups of scoliosis patients, spontaneous improvement or regression had occurred in 3-22% and in approximately half of the patients the magnitude of the curvatures had remained unchanged. In our study group, one-half to two-thirds of the children with an abnormal FBT at age 11 years had improved to normal at age 13 years. Only a few of these children had been referred for further assessment; most children referred after the first examination did have an abnormal FBT at both measuring moments. What do our findings mean for school health programmes? It appears necessary to perform at least 2 examinations for trunk abnormalities during adolescence. Referral on 1 sole examination, i.e. 1 abnormal FBT, should only be done in the case of distinct findings; in the case of less distinct findings re-examination in 6 months is necessary.
